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ABSTRACT

Emergency service (EMS, fire, and police) operations can benefit from the integration of
Intelligent Transportation Systems (ITS) technologies into the transportation system
infrastructure and the emergency vehicles themselves. From simple emergency notification
systems to sophisticated dynamic routing algorithms for expedited incident response, ITS
technologies provide capabilities to improve the efficiency of emergency operations. This study
analyzed the potential for ITS to optimize response and transport times for emergency vehicles
and mitigate non-recurrent incident induced congestion. Using public safety records, historical
travel time data, and simulation models the study team analyzed a number of candidate
technologies and scenarios to estimate the benefits to emergency operations. Specific
scenarios analyzed the potential benefits of optimizing vehicle dispatch to minimize response
and transport times and minimizing overall response times in order to reduce secondary
congestion. The study examined the use of historical and real-time traffic data to select the
optimum unit in emergency vehicle dispatch and found that while the use of real-time traffic
data benefits emergency vehicle dispatch, much of the same benefit can be achieved by using
historical traffic data which can be purchased more cheaply and does not require an ongoing
service provider. Using Interstate 65 in the Birmingham region as a study corridor, it was
estimated that even small reductions in overall incident response could result in significant
reductions in incident-induced congestion.
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1. INTRODUCTION

Emergency service (EMS, fire, and police) operations can benefit from the integration of
Intelligent Transportation Systems (ITS) technologies into the transportation system
infrastructure and the emergency vehicles themselves. From emergency notification systems
to sophisticated dynamic routing algorithms for expedited incident response, ITS technologies
can provide capabilities to improve the efficiency of emergency operations. This study analyzed
the potential for ITS to optimize response and transport times for emergency vehicles and
mitigate non-recurrent incident induced congestion. Using public safety records, historical
travel time data, and simulation models the study team analyzed several candidate
technologies and scenarios to estimate the benefits to emergency operations.

Specific scenarios analyzed included the following:

e Technologies to automate the reporting of incidents and improve the accuracy of
location data;

e Technologies to correctly identify the types if vehicles involved in a traffic incident so
that the correct equipment can be dispatched;

e Using different types of travel time data (planning models, historical travel time data,
and real-time travel time data) to select the appropriate emergency response units and
provide optimum routing;

e Evaluating the impacts of response time reductions on incident induced congestion.

1.1. Emergency Response Phases

A typical emergency response can be broken into the following phases shown in Figure 1:

e . Travel to On Scene Incident Post-Incident
Notification Dispatch .
Scene Time Clearance Recovery
Incident Start Incident Cleared

Figure 1. Typical phases of an emergency response event.
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Incident Notification — The period between the occurrence of the emergency incident

and the receipt of notification by the emergency response agency, typically a 911 PSAP
(public safety access point) center. In the example of a vehicular crash, the notification
period would be the time from when the incident occurred to the time the nature and

location of the incident is communicated to the emergency response agency.

Dispatch — The period begins after the notification of the emergency response agency
and includes the decision of what types of units to send, the selection of the optimum
unit, and the notification of the actual responding unit (police, fire, or EMS).

Travel to Scene — The time period following dispatch during which the emergency
response units mobilize and travel to the incident scene.

On Scene Time and Incident Clearance — The time spent by the emergency response
unit at the scene of the incident. This can include medical treatment, patient
evacuation, police reporting, and vehicle clearance.

Post-Incident Recovery — In the case of vehicular incidents, the time period required for
traffic flows and speeds to return to normal levels for the given time of day.

The length of emergency response times has been shown to have impacts on patient
outcomes as well as significant impacts to those not directly involved in the incident in the
form of traffic congestion. Both impacts carry significant societal costs, so there are
incentives to minimize all phases of an emergency response phases from dispatch through
patient transport and incident clearance.

1.2. Impacts of Emergency Response Times on Patient Outcomes

The impact of EMS response times on patient outcomes has been studied previously.
Studies of hospital records have found that the majority of trauma deaths occur within the
first 1-2 hours after the trauma occurs. (61,63,65) This knowledge has led to the concept of
the “golden hour” after trauma occurs, during which the faster a patient can begin to
receive medical attention (either from an EMT or in a hospital) the better the patient
outcome is likely to be. Patients who suffer trauma appear to benefit most from reduced
EMS response times, which allow emergency medical treatment to begin sooner, while
lesser benefits result from reduced transport times to the hospital. Feero (65) studied the
outcomes of severe trauma incidents in Portland, Oregon and found that total response
times (from notification through transport of the patient to the hospital) were on average
10 minutes shorter for survivors than they were for non-surviving patients. The same study
found that the average times for emergency services to arrive on the scene were
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significantly shorter for surviving patients than for non-survivors. Another study has
estimated that the risk of death for severe trauma patients increases by approximately 5%
for each additional minute required to bring the patient to the hospital. (67) The literature
has generally found that the benefits of shorter response times are much smaller for non-
trauma patients.

1.3. Impacts of Emergency Response Times on Congestion

It has been estimated that as much as 50% of all roadway congestion is non-recurrent,
resulting from crashes, construction, weather, and other causes. As much as half of non-
recurrent congestion may be the direct result of vehicle crashes. In these cases, the time
required for emergency services to arrive on scene, treat and transport the injured, and
clear the crash scene has a direct impact on the magnitude and duration of the resulting
congestion. Studies have shown a direct correlation between incident severity and the
magnitude of the resulting congestion, with the time required to clear the crash vehicles the
critical component. Analysis of Birmingham congestion has found that a single crash can
more than double total vehicle delay on an already congested highway during peak
conditions. Numerous studies have demonstrated the benefits of incident detection and
clearance programs that have been implemented across the U.S. Although many
jurisdictions have incident detection programs in place on major highways and interstates,
they are less commonly deployed in smaller cities or on major and minor arterials. Also, the
integration of emergency medical and fire services into the planning and operations process
is also not always complete. There remain opportunities to reduce secondary congestion
through improved incident response.

1.4. Opportunities to Reduce Emergency Response Times

The study team analyzed a month of records for emergency response units (police, fire, and
medical) in Jefferson and Shelby Counties in Alabama. The units in these records were
responding to all types of incidents, including both vehicular and non-vehicular
emergencies. The notification period is difficult to quantify because time of incident
occurrence is typically not be recorded or cannot be determined, however, the response
times for the dispatch through transport of patients to the hospital are recorded.

An analysis of over 7500 separate emergency responses yielded average lengths for the
primary response phases, as shown in Figure 2. The data indicate that the actual dispatch
process (once notification is received) is typically performed very quickly. In fact, dispatch
orders were conveyed to emergency units in less than 1 minute in almost all cases. Travel
time to scene, time spent on scene, and times to transport patients to hospitals (where
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applicable) were significantly longer. The data suggest that if response times are to be
reduced, the greatest opportunities lie in 4 areas: incident detection and notification,
selection of the most appropriate unit to respond, travel to the scene, and transport of
patients to the hospital. Furthermore, as will be discussed in subsequent sections, there is a
link between incident detection and notification and travel times to the scene, as the
accuracy of reports related to incident location and description can affect the types of units
dispatched and the ability of responding units to find the location quickly.

Dispatch
0:11

Travel to Scene

9:43
Transport to

Hospital
15:35

Time on Scene
14:38

Figure 2. Average times for emergency response phases (Jefferson and Shelby Cos., AL)

It is important, however, that any discussion of the potential application of ITS technologies
to emergency response start with a review of the emergency response process and an
examination of needs identified by people within the EMS community. This study is not
intended to identify technologies in search of problems, rather it seeks to identify common
problems as indicated by EMS personnel and determine whether existing or emerging ITS
technologies can have a positive impact.

1.4.1. Survey of Emergency Responders

This study built on previous research performed at UAB related to emergency response,
traffic congestion, and the problems frequently encountered by EMS professionals.
Researchers performed two surveys of Alabama EMS professionals: one with first
responders (i.e., those professionals in the field) (61) and the other with EMS dispatchers
(68). The emergency responder survey authored by McGwin et al., identified factors that
professionals in the field felt adversely affect response times. Among the findings:

10
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e Inaccurate reporting of incidents, particularly the locations of vehicle crashes, is
one of the most common causes of delay in traveling to the incident scene, as
emergency units often have difficulty finding incidents when the locations have
been misreported. 80% of responders surveyed said that they sometimes or
often receive inaccurate location information.

e Median barriers can make it difficult to access crashes on major highways,
forcing emergency units to travel past the incident to the next exit in order to
turn around and return. While on-board GPS units generally have accurate street
maps, their databases typically do not contain the locations of emergency
median openings and therefore may not produce optimum routing.

e In-vehicle signal pre-emption devices are effective but not as widely deployed as
responders would like.

e First responders are often not made aware of planned construction and
maintenance activities in their area.

e Many responders felt that emergency dispatchers did not always relay
information to them correctly or failed to provide all information available.

1.4.2. Survey of Emergency Dispatchers

A second study by Sullivan and Sisiopiku (68) surveyed emergency dispatch centers across
the state of Alabama to obtain feedback on the emergency response process and the
impact that factors such as incident reporting and traffic congestion have on response
times. Some of the key findings were:

e Poor incident location information was the most commonly cited reason for
response delays. These location inaccuracies resulted from several sources:
inaccurate incident reports from callers, errors resulting from cell phone location
systems, and a lack of accurate location data from callers using voice over internet
provider phone service (VOIP).

e Only 33% of urban dispatchers and 31% of rural dispatchers agreed with the
statement that traffic congestion is a “significant problem that impacts response
times”. Even when only dispatchers who worked during peak traffic periods were
counted, those numbers rose only to 38% and 37% respectively.

e 90% of dispatchers surveyed believed that traffic congestion only “sometimes” or
“rarely” affected emergency response times.

11
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e There was a disconnect between emergency dispatchers and emergency responders
regarding their views on the impact of traffic congestion. While 40% of first
responders statewide felt that congestion frequently impacts response times, only
10% of dispatchers did.

e None of the dispatchers who responded to the survey reported having real-time
traffic information available to them in the dispatch center. This may account for the

differing views of congestion compared to the emergency responders.

The results of the responder and dispatcher surveys indicate the most promising areas to
reduce emergency response times:

Incident Notification

¢ Improving incident location information

e Providing more accurate information on the nature of the incident, such as number of
persons involved, severity of injuries, types of vehicles involved. This would allow the
correct number and types of emergency units to be dispatched.

Emergency Dispatch

e Incorporating traffic and construction information into the dispatch process, so that the
optimum unit is dispatched.

Travel to Scene and hospital (when applicable)

e Incorporate improved route guidance information on the location of median and barrier
openings to allow emergency units to take more direct paths to an incident.

e Deploy advanced signal pre-emption systems on approach routes to key hospitals and
trauma centers.

1.5. Organization of the Report

The remainder of this report is organized as follows. Section 2 presents a summary of a
literature review related to the use of ITS technologies and emergency response. Section 3
presents a summary of key ITS technologies and their potential benefits to reducing emergency
response times. Section 4 discusses the impacts that improved emergency response times can
have on reducing secondary congestion resulting from incidents. Section 5 presents conclusions
and recommendations.

12
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2. LITERATURE REVIEW

Every year in the United States, there are several hundred severe weather incidents, complex
multi-vehicle crashes, potential security incidents, and highway hazardous material incidents
that require emergency response and/or evacuation (32). The U.S. transportation system must
be prepared for any eventuality. Responders must reach the scene, victims must evacuate the
danger zone, and clearance and recovery resources must access the incident site in a timely
manner. During transportation-related emergencies, the use of ITS technologies can result in
improved and timely management of resources. ITS technologies provide Emergency Medical
Services (EMS) agencies with the ability to communicate and coordinate operations and
resources in real time. This report investigates the relevant Intelligent Transportation Systems
(ITS) technologies for benefits, costs, lessons learned, impacts, and/or interoperability
considerations.

2.1. Introduction

EMS is a system that provides out-of-hospital emergency medical care, transport to definitive
care, and other medical transport to patients with illnesses and/or injuries that prevent the
patient from transporting themselves (23). EMS functions include detection, reporting,
response, on-scene care, care in transit, and transfer to definitive care (24). From a
Transportation Engineering perspective, these EMS functions could be grouped in four
operational areas, namely:

Incident detection and reporting

Deployment and dispatch

Information dissemination

Pre-hospital health care services.

ITS taxonomy includes two program areas that support EMS operations, that are “Emergency
Management” and “Traffic Incident Management” (18). These ITS program areas house several
function sections that are being served by ITS technologies relevant EMS operations. These
technologies support the data collection required for effective coordination of changing
transportation system conditions and allow for the real-time implementation of operational
and logistical strategies in tandem with EMS operations (11). The Relevant ITS technologies
grouped by EMS operational areas, are (14, 33, 35):

Incident detection and reporting
Incident Detection Systems
Wireless Enhanced 9-1-1
Roadside Call Boxes
Automated Collision Notification

13



Optimizing EMS through ITS Technologies

EMS deployment and dispatch
Computer Aided Dispatch / Automated Vehicle Location
Response Management
Emergency Vehicle Signal Preemption
Response Routing

Information dissemination
Dynamic Message Signs
Highway Advisory Radio

Pre-hospital health care services
Telemedicine

The following sections present and investigates these ITS technologies to determine the
benefits, lessons learned, limitations, and/or interoperability considerations.

2.2. Incident Detection Systems

Incident detection systems consists of two main components, namely: data collection and data
processing components (28). Data collection refers to the detectors, sensors, or surveillance
technologies that are used to obtain traffic flow data. Data processing refers to the algorithms
used for detecting and classifying incidents through analyzing the traffic patterns then reporting
the occurrence, severity, and location of an incident to the proper responders. Such systems
depend on a variety of surveillance and detection technologies that can help detect incidents
quickly, including inductive loop or acoustic roadway detectors, and camera systems providing
frequent still images or full-motion video (33).

Incident detection systems have various reported benefits, which include operations staff
satisfaction, savings in delay costs, and improvement in response times. For example, In
Pennsylvania, Pittsburgh-TMC staff in indicated that a real-time traffic information system used
to monitor traffic density and congestion was useful and helped improve coverage for incident
management (20). In New Jersey, NJDOT reported estimated savings of $100,000 per incident
in user delay costs as a result of enhancing incident management efficiency by using 1-95
Corridor Coalition’s Vehicle Probe Project data (15). In Ontario, Canada, the traffic management
system for Highway 401 in Metropolitan Toronto consisted of CCTV cameras and loop detectors
for monitoring highways and determining traffic speed, volume, and density, which reduced
average incident duration from 86 minutes to 30 minutes per incident (34). In Monroe County,

14
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NY, DOT operators were able to validate incidents within 4 minutes of conclusion, indicating a
reduction of 50% to 80% saving between 5 and 12 minutes per incident (5).

Despite the obvious benefits of incident detection systems, it should be realized that such
systems incorporate initial and on-going investments to maintain a management center,
roadside equipment, and communications. Table 1 illustrates representative costs of
implementing incident detection systems.

Table 1: Representative costs of Incident Detection Systems (20)

Item Item Description Cost Range
1 Transportation Management Center
1.1 Software for Incident Detection $83,000 - $101,000
1.2 Labor for Incident Detection (annually) $751,000 - $917,000
2 Roadside Detection (each)
2.1 Inductive Loops on Corridor $3,000 - S8,000
2.2 Remote Traffic Microwave Sensor on Corridor $9,000 - $13,000
2.3 CCTV Video Camera $9,000 - $19,000
3 Roadside Telecommunications (per mi)
3.1 Conduit Design and Installation $50,000 - $75,000
3.2 Fiber Optic Cable Installation $20,000 - $52,000

2.2.1. Wireless Enhanced 9-1-1

Wireless Enhanced 9-1-1 (WE-911) is a technology that is used to implement the “Emergency
Notification and Personal Security” ITS User Service by providing the ability of transportation
system users to notify appropriate emergency response personnel regarding the need for
assistance due to emergency incidents (36). Information provided to emergency response
personnel via WE-911 help incident/emergency management system personnel identify
incidents quickly and dispatch proper response team(s) efficiently Since October 2001, The
Federal Communications Commission (FCC) has mandated wireless carriers to provide Public
Safety Answering Points (PSAPs) with Automatic Location Identification (ALl) for each WE-911
call with an accuracy radius of 125 meters or better. This will enable immediate response to
emergencies because automatic location data will be displayed within seconds on the
dispatcher’s computer mapping terminal for all WE-911 calls.

Bailey and Scott (4) summarized the lessons learned from the deployment of WE-911 in New
York State. The study emphasized that technology is not the major barrier to the deployment.
In addition, the study concluded that the primary requirement is getting stakeholders together

15
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and agreeing on an implementation strategy. To do that the study suggested three-step
procedure for implementing WE-911 as follows:

1. Identify the key stakeholders

2. Get the stakeholders engaged

3. Keep the stakeholders engaged

Finally, the study identified the need to develop and clearly define the role of an advisory
committee, carefully time public education, establish strong media relations, remain flexible
enough to adapt to changing situations, seek routine input from outside observers, and secure
the support of an expert in legislative affairs.

The findings of Bailey and Scott (4) were further emphasized by a study that was performed by
the National Emergency Number Association (22), as that study concluded that effective
implementation of WE-911 requires cooperation between agencies of the federal government
(e.g. the FCC and DOT), state governments (primarily state wireless coordinators, where they
exist), local governments (especially county 9-1-1 coordinators), and the private sector.

In another study, Boyd (6) summarized and interpreted the results of two Field Operational
Tests (FOTs) that included emergency notification and response system components. The
findings of that study supplied several technical lessons about the function of the emergency
systems. The most important technical lesson was the benefits of integrating GPS technology in
the system, which can be achieved with the proper application of readily available technology.

2.2.2. Roadside Call Boxes

Roadside call boxes are battery-powered, solar-charged roadside cellular telephones. Roadside
call boxes are easy to spot, with their bright yellow box on an aluminum post with a royal blue
identifying sign, and are conveniently located next to highways and freeways (39). A
professional call answering center answers the call box calls, transfers them to the appropriate
public safety assistance such as law enforcement, EMS, and fire control to be dispatched when
needed. With the proliferation of cell phones, roadside call box feasibility was questioned;
however, they proved to be more reliable than cell phones.

A study evaluated the Georgia Call Box Pilot Project that involved installation and monitoring of
147 cellular/solar powered call boxes in rural areas of interstate |1-185 (16). The study was
performed by surveying motorist and emergency dispatch personnel satisfaction. Emergency
center managers believed call boxes provided a valuable service in areas on [-185 where
motorists were unwilling to stop and assist, and in areas where cell phone signals were limited.
Moreover, 97 percent of public respondents felt that call boxes on rural interstates in Georgia
were a good idea given that 64 percent of them owned cellular phones. The cost to install the

16
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call boxes, connect them to an emergency call center, and provide agency training was
estimated at $911,873 with a cost to benefit ratio of 2.76 (17).

2.2.3. Automated Collision Notification

Automated Collision Notification (ACN) systems use vehicle-mounted sensors and wireless
communication to automatically determine that a collision has taken place and notify
emergency response personnel of the incident. ACN systems provide various information on
the detected incident including vehicle location, collision characteristics, and may be some
medical information regarding motorists on board detected vehicle. Depending on the ACN
system architecture it may provide the capability to establish a voice link between the vehicle
and emergency response personnel, estimates of crash severity, and the probability of serious
injury (2). Figure 3 illustrates a typical ACN system architecture with all possible capabilities.

-

‘- Emergency
Response Dispatch

m « Data Modem

* Graphic Display of Crash
Location and Information
* Voice Contact with Vehicle

Crash 8
Notification /

Message R — EMS Notification
Q’ﬂ’,:; » Location

* Crash Severity
« Probability of Serious Injury
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Figure 3: Typical ACN System Architecture (2)

A FOT was conducted in Erie County, NY to evaluate the County ACN system. Key performance
indicators were reducing incident notification and response times for vehicular accidents in
rural and suburban areas (2). In order to evaluate the impact of ACN, incident notification and
emergency response times were tracked for vehicles with and without ACN systems. Significant
conclusions from that FOT were not drawn because of the unavailability of EMS response times.
The average incident notification time for vehicles equipped with ACN was less than 1 minute
and in some cases was as long as 2 minutes. The average incident notification time for vehicles
without ACN was approximately 3 minutes, and in some cases was as long as 9 to 46 minutes.

Insufficient cellular coverage, damage to ACN equipment during collision, vehicle battery low,
and temporary disconnection of telephone equipment at dispatch center were the primary
factors where ACN did not function as expected. In addition, faulty accelerometer mount
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installations, and intermittent vehicle power supply failures induced false notifications for non-
crash events during the FOT. To overcome the issue of false notifications and to assist in
identifying crashes with disabling injuries, the William Lehman Injury Research Center in Miami,
FL and BMW developed an algorithm called URGENCY using US national collision statistics and
BMW internal data (31). URGENCY enables the transmission of the earliest and best possible
information to the PSAPs.

However, EMS personnel highly appreciate ACN systems as indicated by a study that was
performed by an expert panel that was elected by the Center for Disease Control (CDC). That
expert panel recommended establishing a national system to collect and analyze ACN and
injury data (21). The panel also recommended that ACN should be integrated as much as
possible into current national data systems (National Accident Sampling System, National
Emergency Medical Services Information System, and National Trauma Data Bank).

The FOT of Erie County, NY included an estimate of the ACN Costs (2). These costs were
estimated for dispatch center and in-vehicle systems. Table 2 details these costs in 1997
discounted US Dollars.

Table 2: ACN Cost Estimate

Item Item Description Amount

1 Dispatch center
1.1 Capital costs 23,300
1.2 Equipment development costs 152,400
1.3 Equipment installation costs 5,600
1.4 Training costs 5,000
1.5 Repair and maintenance costs 15,000

2 In-vehicle systems unit costs
2.1 In-Vehicle module 549
2.2 In-Vehicle communications 446
2.3 In-vehicle module development costs 1,412,811
2.4 Installation of in-vehicle system 70
2.5 Maintenance and repair costs 129,000

2.3. Computer Aided Dispatch / Automated Vehicle Location

Computer Aided Dispatch assisted with Automated Vehicle Location (CAD-AVL) systems assist
emergency dispatchers in locating and assigning appropriate responders to incidents that occur
throughout a response area, including those that occur on the transportation system (33). The
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main component of CAD-AVL systems is a comprehensive software that effectively manages
single or multi-jurisdictional dispatching activities for law enforcement, fire, and EMS. The CAD
software seamlessly integrates GIS mapping, mobile computing, and records management to
provide the information and communication essential to accelerating and improving emergency
response (25). The main advantages of implementing CAD-AVL systems are:

1. Accelerated response times: CAD-AVL features like automatic address verification, real-
time GPS unit locations, and dynamic unit recommendations allow call takers and
dispatchers make critical decisions quickly thus reducing response times significantly.

2. Increased first responder safety: CAD-AVL systems provide real-time information such
as preplans, hazards, and warrants to dispatchers and field personnel, which increases
the level of safety for emergency responders.

3. Location information and advanced mapping: CAD-AVL systems utilize GIS maps that
provide valuable information that improves tactical analysis and enhances situational
awareness and preparation of emergency responders.

The benefits of CAD-AVL systems deployment in Albuquerque, NM were assessed, and an
increase in Albuquerque Ambulance efficiency by 10 to 15 percent was reported as a result of
using a map-based CAD-AVL system which allows the dispatch to send ambulances the exact
location of an emergency and guidance on how to get there (44). However, the costs of such
systems vary according to the system scope and technologies used. A study on the Richmond
Smart Traffic Center / Virginia State Police CAD integration project reported a total amount of
$249,200 during 2003 — 2004 for system development (37), on the other hand, a similar project
in Minnesota cost just over $1.5 million (10).

Lessons learned from CAD-AVL FOTs help States proactively identify issues that may affect
deployment cost, schedule, and technical performance. Utah DOT experience in integrating a
Transportation Management Center with CAD-AVL systems concluded that duplicate data
entries should be eliminated, redundant communications paths are always an advantage,
information sharing is a key factor for success, and schedule coordination is a key for efficiency
due to existence of multiple stakeholders (27). In addition, Virginia DOT experience indicates
that CAD-AVL project goals should be balanced against the constraints and capabilities of
project stakeholders (37).
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2.4. Response Management

Response Management refers to coordination among transportation and emergency services
professionals and their respective agencies to minimize the adverse system-wide effects of
incidents and to optimize the use of limited resources (42). From the perspective of highway
transportation, the most apparent need for coordination is with law enforcement, due to
shared responsibilities for highway safety, traffic regulation, and response to traffic incidents.
Response management includes the tracking of emergency vehicle fleets using automated
vehicle location (AVL) and two-way communications between emergency vehicles and
dispatchers. Integration with traffic and transit management systems enables emergency
response information to be shared between various agencies and travelers (34).

Survey responses from key professionals in five states indicated that the realized benefits of
Response Management from transportation professionals’ perspective include (i) reduced time
to restore normal traffic conditions following an incident, (ii) improved incident response times,
and (iii) improved accuracy and timeliness of information provided to motorists and the public.
While emergency service professionals indicated the benefits would be (iv) improved scene and
responder safety, (v) reduced impact of major disasters, terrorist attacks, or other large-scale
events, and (vi) reduced frequency and severity of hazardous material releases. (42)

Houston TranStar is a success story of Response Management. It is a formal partnership among
the principal transportation and emergency management agencies in Harris County, including:
Texas Department of Transportation, Metropolitan Transit Authority of Harris County (METRO),
Harris County, and the City of Houston. Since its establishment in 1993, Houston TranStar
provided multi-agency operations and management of the region’s transportation system. Its
estimated benefits are 30 minute time savings per freeway incident with total annual estimated
delay savings of 572,095 vehicle-hours. It has an estimated annual economic value of these
savings of USD 8,440,000. (13)

2.4.1. Emergency Vehicle Signal Preemption

Emergency vehicles operating in higher congestion levels are at higher risk for involvement in
crashes and are subject to unpredictable delays in reaching the scene of a fire or crash. Crashes
involving emergency vehicles are significantly problematic nationwide. The national traffic
fatality rates for emergency medical service personnel, police officers, and firefighters have
been estimated to be 2.5 to 4.8 times the national average among all occupations (40).
Emergency Vehicle Signal Preemption (EVSP) systems are designed to override the regular
control of traffic lights at signalized intersections in such manner to give emergency response
vehicles a green light on their approach to the intersection while providing a red light to other
approaches (19). There are many EVSP technologies including light-based, infrared-based,
sound-based, and radio-based emitter/detector systems.
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Several studies showed that EVSP systems have the following benefits:

1.

Concerns about the impacts of EVSP on other traffic were studied using the CORSIM traffic

Savannah, Georgia (12). Another EVSP system in Houston, Texas reduced emergency
vehicle travel time by 16 to 23 percent (34).

Improved response time: A radio-based, GPS EVSP system reduced the average
response times by five to seven minutes on the busy corridor of DeRenne Avenue in

Improved safety and reduced liability: Pre-and post-EVSP safety impact analysis in St.

Paul, Minnesota showed a decrease in emergency vehicle crashes from 8 to 3.3 per year

(19).

translate into cost savings for the community.

Cost savings in fire/rescue and EMS planning: Improved response time and safety can

simulation model to evaluate the effectiveness of EVSP and its impacts (7). The study consisted

of three coordinated intersections on Route 7 in Virginia. Results showed that the impact on
other traffic is statistically significant; however, it is minimal with a 2.4 percent increase in
average travel time when priority is requested.

As for interoperability which is a key consideration in the selection of a particular EVSP

technology, stakeholders need to identify the functional requirements of their own system and

the requirement to support other neighboring juri